The 1986 Upjohn award lecture. Interaction of chemicals with hemoproteins: implications for the mechanism of action of porphyrinogenic drugs and nitroglycerin.
The ferrochelatase inhibitory activity of a variety of analogues of 3,5-diethoxycarbonyl-1,4-dihydro-2,4,6-trimethylpyridine (DDC) was studied in chick embryo liver cells. The ferrochelatase inhibitory activity of the 4-butyl, 4-pentyl, and 4-hexyl analogues was considered to be due to catalytic activation by cytochrome P-450 leading to heme alkylation and formation of the corresponding N-alkylporphyrins. The relative ferrochelatase inhibitory activity of the DDC analogues has implications for a postulated model of the binding of porphyrins in the ferrochelatase active site. 3-[2-(2,4,6-Trimethylphenyl)thioethyl]-4-methylsydnone (TTMS) was shown to be a potent porphyrinogenic agent and to inhibit ferrochelatase in chick embryo liver cells. A related sydnone, 3-benzyl-4-phenylsydnone did not inhibit ferrochelatase activity. These results supported the idea that the porphyrinogenicity of TTMS was due to catalytic activation by cytochrome P-450 leading to heme alkylation and formation of N-vinylprotoporphyrin which inhibits ferrochelatase. Polychlorinated biphenyls, phenobarbital, nifedipine, and a large number of structurally different chemicals which are porphyrinogenic in chick embryo liver cells inhibit uroporphyrinogen decarboxylase by an unknown mechanism. Thus drug-induced porphyrin biosynthesis in chick embryo liver cell culture appears to be caused by inhibition of either ferrochelatase or uroporphyrinogen decarboxylase. The biotransformation of nitroglycerin by human red blood cells is due to a combination of a sulfhydryl-dependent enzymatic process and an interaction with reduced hemoglobin.(ABSTRACT TRUNCATED AT 250 WORDS)